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T h i s  r q o r t  y resents  t h e  r e s u l t s  of  t es t s  p r i ' o m e d  on 
s r e c k e n  cf Pressure Gauge 75I:05612 PFG-5. The follcwini: 

t e c t s  : e re  performed : 

1. Receiving Inspec t ion  4 .  Q c l e  

2. Funct ional  5. g u r s t  

The s p e c h e n  performance was i n  accordance with t h e  
s p e c i f i c a t i o n  reouirsments o f  ?!.A% Spec i f i ca t ion  73iOq61S P E - 5  
throughout t h e  roceiving in s rec t ion ,  i n i t i a l  func t iona l ,  and 
surge t e s t s .  

Following 10,000 cycles  of t h e  cycle  t e s t ,  t h e  t e s t  specimen 
ind ica t ions  were i n  error by 4.1 por cent.  
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FORZqOFZD 

The t es t s  reForted here in  were conducted f o r  t h e  John F. Kennedy Space 
Center by C h r p l e r  Corrorat ion Space Divis ion (CCSD), New Orleans, Louisiana. 
This  document was rjreFared by CCS3 under cont rac t  NAS 8-4016, P a r t  V I I ,  C ; O  
271620. 
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3 
c.  0 t c  6i;c psi, 6 lie o r  GIi 

1 per cent  of f u l l  sc:..le f o r  dliddle 
(woi+ir,g) half of- s c a l e  and 1. j pe r  cer;L 
of f u l l  s c a l e  f o r  t n e  ret ,aindzr 

12 . I~i.QTi‘E;HL”:L : Case - alwullinw 
Iiourdon Tube -, 316 Stainless Steel  
Keter  Novement - 316 SST andNylon 
O i e l  Cover - nonshat te rab ie  &ss 
Socket and Connecticil - s t e e i  
King - s t e e l  
Oial  - s t e e l  

6 inchas 

Front f lznge mounting 
1/4- i fi c 11 e s 

7. i ne  gauge is used a t  LILIIC~ Co~ilplex 34 
in t h e  35CLi-psi GN2 spter,i.  

v i i  



iie deiving 
Inspec t  ion 

Cycle 
n i est, 

burst. 
Test  

PFESSURE GAUGE, 6-II'lCH 0- TO 60GO-PSIG 

75M05616 PFG-5 

a)-.)--* -- 
Operat ional  

Boundery 

ConFly with 
IifS.4 drawing 
75ii05618 
PYd-5 

-- 
1s of  f u l l  s ca l e  
ind ica t ion  f o r  
mi.ddle ha l f  of 
s c a l e ;  1.55 f o r  
r e m i n d e r  of 
s ca l e .  

0 t o  2500 with- 
i i i  100 r c i l l i -  ' 

secollds 20 
cycles .  

0 t o  6600 t o  0 
i n  0 t o  1.0 
secontis. 10,000 
cycles .  

10,000 p i g  
fo r  5 minutes 

Test  Object ive 

Deterrr.ii,e c o q l i -  
ance with'R'ASA arid 
vendor drawings 
and cxa;iine f o r  
poor wo r kT an s h i  F 

Cheqk specimen 
aga ins t  labora-  
t o r y  gauge f o r  
accurLcy. 

i leterninc i f  
c y c l i c  i ' ressure 
surges w i l l  cause 
degrndat.ion o r  
defoni,at,ion, 

Determi ne i f  
cyclin,: w i  I1 
cause degradat ion 
o r  dcfornia t i o n  

Determine i f  
abnorri;ally high 
pressure  w i l l  
cause leakage 
o r  s t r u c t u r a l  
dmage .  

-. 

r e s t  i iesul t  s 

S a t i s f a c t o r y  

S a t i s f a c t o r y  

Sa t  i s  f a c t  ory 

- - 
Unsatisf  actor :  

. -  ) I &  

. .  
: . .  

Sat i s f a c t o r y  

Ikrna.rks 

----I 

Af ter  10,000 
cyc les ,  tes t  
s1ecrir;:eii iri- 
di-cat ions  F;er 
i n  error as 
niUch C?S 4.u 
Ilo l.eal<a,ge 

ever  t h e  t e s t  
sl.ecir;ien i n -  
d i c a t e d  3 , 000 
p s i  a t  zero 
pressure  a t  
t cm.inat i on  o 
t e s t .  

OCCWed, ha[ - 



1.i 

11; TRGDUZ TION 

1.2 

1.2.1 

1.3.2. 

1.; 

This reFort  Fresents  t h e  r e s u l t s  o f  t e s t s  t h a t  were Ferforii.ed t o  
deternirie if Fressure cause 751409612 P E - 5  meets t h e  opera5ional  
remLrsrr,ents f o r  John F. ’ kennedy SLace Center Launch Conplex 34. 
A sumary o f  t h e  t e s t  r e s u l t s  i s  presented cn Faqe v i i i .  

Cne sFeck ,en  of pressure gauge 75XY618 PFG-j was t a s t e d .  
aauge i s  used t o  ind ica t e  Gii2 i r e s s u r e  t o  t h o  F r o p e i l m t  con t ro l  
consoles. 

The 

Pressure gauge ?!jN05618 FIX-5 i s  Tanufactured by U.  S. Gauge 
Cornpar.:- rls vendor pa r t  nuxber 163P. Tha Frzssure gauze s i z e  
i s  6 inches ,  and t h e  s c a l e  range i s  zero t o  60CO psi;. 
gauge i s  designed t o  i n d i c a t e  Fressure with an accuracy of 1.0 
per  cent cf f u l l  s ca l e  range f o r  t .he  cliddle ha l f  of  t h e  scale and 
1.5 Fer cent  o f  f u l l  s c a l e  range f o r  t h e  remainder of  t h e  sca l e .  

The 

?he f u l l o w i n 6  docuxrients corkaln t h e  t e s t  rsquirerriants f o r  
pressure  gauge 79IC9616 FPG-5 : 

a. 75140561E T I T - 5 ,  Coinponent Spec i f i ca t ion  
b. KSC-STD-l64(d), dated September 17, 1564, Standard 

h v i r o r n e n t a l  Test  IbIethods f o r  Ground SuFport E q u i p e n t  
I n s t  ali a t i c n s  a t  CaFe Kennedy 

C .  ?es t  Plan CCSD-PO-1084-2F 

d. Test Procedure TP-RE-CCSD-FO-1089-2 

1-1 



RLCLIVIEG 11;s PECTICK 

c 

1" m e  

1": ?.nuf 3 c t u r  e r  

Model i;uiibcr 

Pressure Rnngc 

Uial Size  

Nounting Flange iliameter 

F i t t i n ;  S i ze  

2.1 

2.2 

2.3 

2. Lc 

Tha I r e s s u r e  pii;e s h a l l  be v i s u a l l y  and dinlensionally in-  
sr- .cted f o ~  conformance with iiA.S.4 drawing 75itL0(,hle PK-5 and 
srp1icabl.e sFec i f i ca t i cns  t o  t h e  ex ten t  yoss ib le  without d i s -  
assenbly of t he  t e s t  specinen. 
inspected for poor w0rkr.anshi.r and manufacturing defec ts .  

T- i,sT I FROCZIjUU 

The s p e c h e n  s h a l l  a l s o  be 

A v i s u a l  and dimensioml i rsFect iar .  cf t h e  t e s t  s i e c h e n  was 
re r forned  t o  d e t e m i n e  coimliarce with NASA drawin? 79~0961C 
IT?-5 and aFplicPt l e  vendor drawlni; t o  t h e  e:.;tor,t 1 o s s i b l e  
wl thoLt  dis?sser-.bly o f  t!ie t e s t  specimen. At t h e  sane t i x e ,  
t h e  t e s t  syeciiicn was also insFected f o r  poor workmanship and 
m n u f  ac tu r ing  defect, s . 

Table 2-i. SpcL:,er, IJonenclature and Size 

Fressure Gauge 

U.  S. Gauge Co. 

is3 8 

0- t~ 60GO-psic 

6 inches 

7-3/4 inches 

l/k-inch male l!PT 



SECTIGh I11 

FU1:CTIONAL TZST 

3.1 

3.i.l 

3.1.2 

3.1.3 

3 . 7  

3.2.2 

3.2.3 

3.2.1, 

3.2.5 

3.2.0 

3.2.7 

3.2.c 

The t e s t  syecir.cn shal l .  be subjec ted  t o  an i n i t i a l  func t iona l  
t es t  c o n s i s t h g  of 10 cycles  from zero t o  6300 p i g ,  using TIe 
o r  Gh2 as t h e  t e s t  r,iedim. 

The t e s t  specimen s h a l l  be subjected t o  f ive  cyc les   fro^:^ zero 
t o  6000 psi; i n  a11 subsequent func t iona l  tes ts .  

F'ressilre rezdings s h a l l  be taken  i n  5OO-psig increnents  ar,d 
monitored. 
a 1cboratoTy gauge. 

The accuracy of t h e  readings s h a l l  be v e r i f i e d  w i t h  

The functional t e s t  setup was assembled as show i n  f i w e s  3-1 and 
3-2, using the equipment l i s t e d  in table 3-1. 
a l l  connections were t i z h t ,  a l l  gauges were i n s t a l l e d  and were 
opera t ing  properly,  and a l l  valves were closed. 

It was determined t h a t  

!land valves  4 and 7 were opened and pressure  r egu la to r  6 adjust-  
ed u n t i l  a flow was es tab l i shed  t o  purge t h e  system of a i r .  

Pressure r egu la to r  6 IJRS ad jus ted  until zero ps i& was ind ica t ed  
on l abora to ry  gauge 2. The pressure  ind ica t ion  o f  specinen 1 w a s  

\ recorded. Vent valve 7 M a s  closed. 

Using r egu la to r  6, t he  pressure  was  increased t o  500 psi:: as 
ind ica ted  on t e s t  s p c i n e n  1. 
labora to ry  Gauge 2 vas  recorded. 

The pressure ind ica t ion  an 

The Frocedure described i n  3.2.4 was reFeated, t ak ing  pressure 
readings on t e s t  si-ccimen 1 i n  500-p ig  i cc renen t s  until a 
pressure o f  6COO psig w a s  reached. 

Using p e s s u r e  r ezu la to r  6 and vent valve 7, t h e  pressure  was 
decreased and t h e  Fressure ind ica ted  on l abora to ry  gauge 2 ws-s 
recorded. 

The procedure described i n  3.2.6 was repeated, t ak ing  Fressure 
readings on t e s t  specimen 1 i n  500-psig decrements u n t i l  zero 
p i . 2  was  reached. 

The procedures described i n  3.2.4 through 3.2.7 were repeated 
f e r  t e n  cyc les  during t h e  i n i t i a l  func t iona l  t e s t  and f i v e  cyc les  
during subsequent func t iona l  t e s t s .  

3-1 



3 03 

3.4 

The t e s t  specinen demonstrated s a t i s f a c t o r y  accuracy, opera t ion  
and r e so lu t ion  during t h e  i n i t i a l  func t iona l  t e s t .  
specimen ind ica t ion  was exact at zero,  and a maximum of  1 D e r  

T h e . t e s t  

cent of f u l l  s c a l e  dev ia t ion  was evident from 500 p s i  throkgh 
6 G 0 0  psi .  

The cla,ta presented i n  table  3-2 were recorded during t h e  t e s t .  

3-2 



Tahle 3-1. Funct ional  Test Zquipment List, 

It em 
No. 
1 

2 

3 
4 
5 

6 

7 

Item 

Test  Specimen 

Laboratory Gauge 

Pres sure 
Recplat  o r  

Vent Valve 

Manuf ac t w e  r 

U. S. Gauge Co. 

Heise 

11 4 

Tescam 

Fluid Dynamics 

Tescam 

Tescan 

~ ~~~~ 

Model/ 
'art No. 

183 8 

$34955 

hT A 

NA 

FX1561 

26-1024 
-24 

NA 

Serial 
No. 

75M0?616 
-PFG-5 

18-113- 
U230  

?A 

? 12 

JA 

S36O 

NA 

Remarks 

I- t o  6OOO-~sig 
1.5; FS accuracy 

1- t o  10,000 p s i  
1.15 FS accuracy 
2al. da t e  
10/10/66 

5000-ps i g  

L/4- in c h 

?-micron 
Ibs o l u t  e 

0- t o  6000 psig  
inlet 
3- t o  600O-psi.~ 
out l e t  

P ? P P 
He 

3 

No-;e: A l l  l ines 1/L+ inch. 
Refer to table 3-1 for item 
identification. 

0' 
2 

Figure 3-1. Functional Test Schematic 

3-3 



Spec h e r  
id ica t  ior 

( p s i )  

0 

500 
1000 
1500 
2000 
2500 

3 ?OO 
4000 
4 500 
5000 
5 500 
6000 

5 500 
5000 

lc500 
4000 
3 500 

2500 
2000 

1500 
1000 

500 
0 

3000 

3 ~ 0 0  

Table 3-2. I n i t i a l  Functional Test Data 

- 
1 

0 

530 
1015 
1530 
203 5 
2535 
3055 
3555 
4000 
4500 
505 5 
5535 
603 5 
5530 
5040 
4550 
403 5 
3525 
3635 
251G 
2010 
1500 
1000 
5oc 

0 

- 

- 
2 

0 

520 
1010 
1515 
2030 
2520 
3045 
3530 
4050 
4540 
5030 
5520 
6020 
5 530 
5020 
4530 
4d20 
3510 
3015 
2 5 ~ 0  
2G00 
1500 

995 
450 
0 

Laboratory Gauge Ind ica t ions  ( p s i )  and Cycle 

3 

0 

530 

153 5 
203 5 
2530 
3050 
3550 
403 5 
4565 
5055 
5 545 
6040 
5530 
5040 
4545 
4040 
3520 
363 5 
2510 
2oco 
1510 
1020 

51C 
0 

1030 

- 
4 

0 

515 
1030 
1530 
203 5 
2525 
3055 
2550 
403 5 
4560 
5060 
5 540 
6040 
5535 
503 5 
4550 
4040 
3525 
3u3ti 
2510 

2014 
1515 
1015 
510 

0 

- 
5 

0 

500 
1015 
1520 
2020 
2530 
3045 
3 540 
4050 
45 50 
5050 
5525 
6025 
5515 
5025 
4545 
4030 
3 500 
3010 
2500 
2000 
1500 
lG0O 
500 

0 

- 
4 

0 

505 
1010 
1515 
2025 
2515 
3035 
3535 
4055 
4550 
5040 
5520 
6035 
5515 
5030 
4530 
4030 
3510 
3015 
2500 
2000 
1500 
1000 
495 

0 

- 
7 - 
0 

510 
101.5 
1525 
2020 
2515 
3040 
3535 
4045 
4550 
5050 
5525 
603 5 
5480 
5015 
4530 
4030 
3510 
3015 
2500 
2000 
1500 
1600 

490 
0 

- 
8 

0 

475 
970 

1480 
1985 
2490 
3000 
3 500 
4015 
4525 
5010 
5505 
5990 
5475 
4595 
4500 
3995 
3470 
29 70 
2460 

1960 
1455 
560 
450 

0 

- 
9 - 
0 

465 
9eo 

1480 
1980 
ut95 

3 500 
4020 
4525 
5010 
5505 
5990 
5475 
5000 
4485 
3990 
3480 
2470 
2460 

1955 
a 5 0  
960 
456 

c 

3000 

- 

3-4 
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4.4 TEST DATA 

4.4.1 The data presented in table 4-2 were recorded after the tes t .  
Figure 4-3 presents a typical surge pressure cycle. 

4-2 



4.1 

4.1.1 

L .  1.3. 

4.1.3 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.?.4 

4.2.5 

4.2.0 

4.2.7 

4.3 

4.3.1 

A surge t e s t  shall be performed on t h e  t e s t  specimen t o  determine 
xhether c y c l i c  pressure surges cause degradat ion o r  deformation. 

The surge t e s t  shai l  cons i s t  of p r e s s u r i z i n s  t h e  tes t ;  s p e c h e n  
from zero t o  3560 ps ig  i n  100 rnil l iseconds,  using He o r  Gig7. 

Twenty cycles  s h a i l  be performed. 

TXST PlLCCEUURE, 

The surge test  setup was asssmbled, as shown in f i p e s  4-1 and 4-2, 
using the equipment l isted in table 4-1. 
connections were tight, gauges were installed and were o p e r a t a  
properly, and a l l  valves were closed. 

Vent valve lk Was opened; then  hand valve 12 was opened. 

It was ensured that all 

Pressure r egu la to r  C was adjus ted  unti l  3530 p i g  was ind ica t ed  
on pressure gauge 6. 

Solenoid vnlve 7 was zctuated, hand valve 4 was opened 'and flow 
regu la to r  5 adjusted u n t i l  a flow was e s t ab l i shed  t o  purge t h e  
sys t en  of  air. 
purged. 

Vent valve 4 was closed wiicn the system was 

Solenoid valve 7 was cycled and f l o w  r e g u l a t o r  5 ad jus ted  until a 
pressure r i s e  from zero t o  3500 ps ig  wi th in  lG0 mill iseconds was 
e s t  a b l i s  hed . 
S t e r  t h e  surge cycle  had been e s t ab l i shed ,  t es t  specimen 1 w a c  
subjected t o  20 cycles  as ind ica t ed  by counter 10. 
were monitored on osc i l lograph  recorder  2. 

The cyc les  

A f unc t iona l  t e s t  was performed on t e s t  specimen 1 after 20 cyc les  
were completed. 

TEST IUULTS 

The t e s t  sFecimen d id  not leak.  
degradation of perfornance. 

There was no deformation o r  



Table 4-1. Surge Test and Cycle Test Equipment List 

- 
It em 
No. 

1 

- 

2 

3 

IC 

5 
6 

7 
a 

9 

10 

11 

12 

13 

14 

- 

~ 

It em 

Test Specimen 

Oscillograph 
Recorder 

Pressure 
Transducer 

Hand Valve 

Flow Regulator 

Fressurc Gauge 

Solenoid Valve 

Pressure 
Regulator 

Cycle Timer 

Counter 

F i l t e r  

Eland Valve 

He o r  GN2 3upp17 

Vent Valve 

~~ 

Manufacturer 

U. S. Gauge Co. 

Consolidated 
Electrodynamics 

T e l e d p e  

aobbins 

Tescan 
Heise 

Marot t a 

Grove 

Cramer Controls 

General Control 

F lu id  3;mamics 

Grove 

Nil 

Robb i n s  

W e l /  
art No. 

-83 8 

iA 

-76 

~SrCZ-250 
-4T 
iA 

IA 

iV-74 
IA 

i 23 

JA 

x i 5  6 1 

I A  

:A 

SKA-250 
-4T 

Serial 
No. 

NA 

017- 
SS7 

652137 

r j A  

NA 

08-113- 
014230 

17216 

104924 

Y2389A 

NA 

NA 

KA 

IJA 

NA 

Remarks 

0- t o  6000-psig 
1.5% FS accu- 
r acy  

0- to 10,000 
ps ig  :Ub% 
FS accuracy 
Cal. d a t e  
9/6/66 
l/Lt-inch 

l/L+-inch 

0- t o  10,000 
psi& 0.5% FS 
accuracy 
Cal. d a t e  
10/30/66 

3 - w ~  
6000-psig i n l e t  
3500-psig o u t l e  

2-micron 
absolu te  

l- i- inch 

6000-psig 

l/k-inch 



S F e c hien 
Indlcation 

( p s i )  

0 

500 
1000 

1500 

2500 

3coo 
3 500 
4000 
4500 
5000 
5 500 
6000 
5500 
5000 

4500 
4000 
3 5GO 

2000 

3000 
2500 
2000 

1500 
1000 

500 
0 

Table 4-2. Functional Teat Data After Surge Test 

Laboratory Gauge Indica t ions  ( p s i )  And Cycle 

1 

0 

480 
9SO 

1/EO 

1560 
2480 
2995 
35c5 
4Cli 
4525 
5010 

5500 
5980 
54c5 
5000 

4500 
4000 
3475 
2970 
2500 

ut60 
960 
460 

0 

1960 

2 

0 

475 
385 

Ut80 
1585 
2490 
3000 
3500 
4615 
4505 
5625 
5500 
5990 
5495 
5010 

4505 
4000 
3480 
2975 
2460 
1960 
1460 
955 
460 

0 

3 

0 

480 
970 

ut75 
1985 
2490 

3 500 
4020 
4525 
5 C l O  

5505 
5985 
5485 
5 ~ 0 0  

4505 
4000 

3470 
2975 
2465 
1960 
1470 
970 
460 

0 

3000 

4 
~~ 

0 

475 
940 

l&80 

19a5 
2490 
3000 

3500 
4015 
4525 
5010 

5 500 

5990 
5500 
5000 
4510 
4000 
3485 
2980 
2460 
1560 
l-465 
960 
465 

0 

5 

0 

475 
950 
1480 
1990 

24% 
3000 

3510 
4C20 
4525 
5020 

5510 
5995 
5505 
5010 

4510 
4000 
3480 
2975 
2460 
1960 
1460 
970 
460 

0 
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. .  

Note: A11 _. i : icb l/4 inch. 
Refer to table 4-1 f o r  item ident i f icat ion.  
Elec t r ica l  connection shown by broken line (--!. 

Figure 4-1. Surge Test ami Cycle Test Schematic 
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, 

l$@O 

300c 

2000 

1000 

0 
5G 100 150 

Tine (nilliseconds) 

Figure 4-30 TjTical Pressure Surge 
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SECTIGI; V 

5.1 

C Y C E  TEST 

5.1.1 A cycle  t e s t  s h a l l  be performed on t h e  t e s t  specimen t o  
de t e rx ine  whether continued cyc l ing  causes degrzdnt lon o r  
deforiiiation. 

5 . ~ 2  Cne cyc le  s h a l l  cons is t  of  p re s su r i z ing  t h e  t e s t  specimer, 
fron zero t o  6000 psig and back t o  zero i n  6 t o  10 seconds. 

5.1.3 Conduct10.030 cyc les  and perform func t iona l  t e s t  a f t e r  500, 
1000, 5000, and every 5000 cyc les  t h e r e a f t e r .  

5.2 

5.2.1 

5.2.2 

5.2.3 

5 .2 .4  

5.2.5 

5.2.6 ' 

TEST FRGCIDUKE 

The cycle t o s t  setup was assembled as shown in figuros 4-1 a ld  4-2, 
using t h e  equipment 1.istecl i n  t a b l e  4-1. 
t h a t  a l l  connections were t i g h t ,  gauges were i n s t a l l e d  and were 
opera t ing  Froperly,  and a l l  valves  were closed. 

It was de temined  

Vent valve 14  was opened, then  harid valve 1 2  was opened. 

Pressure r e g u l a t o r  8 Ix-as adjus ted  u n t i l  6COO p s i &  was ind ica t ed  
cn press ' lre jauge 6, 

Solenoi'd iralv? 7 was ac tua ted ,  hand valve 4 was oper,ed, a d  flow 
regu la to r  5 w;s adjusted mtii  a f l o x  was es t ab l i shed  t o  purge 
t h e  system o f  a i r .  Vent, valve U+ was closed when t h e  systern r:as 
Furzed. 

Solenoid valve 7 was cycled and flo:.: r egu la to r  5 w 8 s  ad jus ted  
u n t i l  a r r e s s u r e  cycle fron zero t o  6G00 ps ig  and back t o  zero 
was es t ab l i shed  wi th jn-10  seconds. 

-- 3- L - - 

After t h e  cycle  had been e d a b l i s h e d ,  t e s t  specimen 1 was sub- 
j e c t e d  t o  10,000 cycles as ind ica t ed  by counter 10. 
r i s e  and decay t i n e  ifas periodical lJr  checked on osc i l lograFh 
recorder  2 .  

The pressure  

A f u n c t i o n a l  t e s t  was Ferfomed on t e s t  specimen 1 after  5 0 ,  
1000, 5000 and 10,OOC cycles .  
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5 - 3  

503.1 

5.4 

5.4.1 

TEST WSUJ,TS --- 
A t  t h e  beginnjng of  t h e  cyc le  t e s t ,  t h e  t e s t  specimen i n d i c a t i o n s  
trere wi th in  1 . 5  pe r  cent  of  f u l l  s c a l e .  
cycles ,  t h e  t e s t  specimen i n d i c a t i o n s  were i n  e r r o r  by as  much 
as 4.1  per  cent.  
5780 a t  6COo ps ig .  
t o  bourdon tube  f a t i g u e .  
t o  c o r r e c t  t h e  out-of-tolerancc condi t ion.  

On completion of  10,000 

Specimen i n d i c a t i o n s  were 625 a t  500 ps ig ,  and 
The s h i f t  i n  specimen i n d i c a t i o n s  was a t t r i b u t e d  

Adjustments of  t h e  t e s t  specimen f a i l e d  

TEST DATA 
-_I 

The d a t a  recorded during t h e  t e s t  i s  presented i n  t a b l e s  5-1 
through 5-4. A t y p i c a l  p re s su re  cycle  i s  presented i n  f i g u r e  
5-2. 
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Table 5-1. Functional Test Data After 500 Cycles 

Specimen 
Indica t ion  

(psi) 

0 

500 
1000 

1500 
2000 

2500 

3000 

3500 
4000 

4 500 
5000 

5500 
6000 

5500 
5000 
4500 
LOO0 

3500 
3000 
2500 

2000 

1500 
1000 

500 
0 

~~ ~~~ 

Laboratory Gauge Indication ( p s i )  And Cycle 

1 

0 

460 
980 

1485 
1980 

2485 
3000 
3L95 
4010 
4515 
4990 
5 500 

5975 
5480 
4985 
4495 
3980 
3480 
2970 

2460 
1965 
1465 
465 
455 

0 

2 

0 

475 
975 

1475 
2000 

2485 
3000 

3 500 

4015 
4510 
5000 
5485 
5985 
5480 
4990 
4495 
3490 
3485 
2980 
2470 
1970 
1475 
990 
480 

0 

5-3 

3 

0 
490 
990 

1510 
2000 

249 5 
3010 

3515 
4015 
4515 
5020 

5500 
6000 

5490 
5000 

4510 
4000 
3490 
2995 
2475 
1975 
1480 
975 
480 

0 

4 

0 

490 
995 
U90 
1995 
2500 
3000 

3 510 

4030 
4525 
5015 
5500 
6005 
5495 
5010 
4500 
4000 
3 500 

2990 
2480 
1980 
l485 
980 

480 
0 

5 

0 

490 
995 

1495 
2000 

2500 
3000 

3510 
4035 
4520 
5010 

5490 
6005 
5500 
5005 
4505 
4005 
3495 
2995 
2480 
1980 
W O  
980 
490 

0 



Table 5-2. Functional Test Data After lo00 Cycles 

Specimen 
Ind ica t ion  

( p s i )  

0 

500 
1000 

1500 
2000 
2500 
3000 
3 500 
4000 

4500 
5000 

5 500 
6000 

5 500 
5000 

4500 
4000 

3 500 

3000 
2500 
2000 

1500 
1000 

500 
0 

Laboratory Gauge Ind ica t ion  ( p s i )  And Cycle 
~ 

1 

0 

470 
985 

1490 
1965 
2485 
2995 
3 500 
4010 
4515 

5000 

54m 
5990 
51,?0 
4980 
4490 
3?90 
3k70 
2970 
2455 
1565 
1470 

475 
475 

0 

2 

0 

480 
985 
l-480 
l?80 
2580 
299 5 
3490 
4010 
4500 
4995 
5480 
5985 
5470 
4980 
4495 
3990 
3470 
2970 
2460 
1970 
u70 
Y70 

480 
0 

3 

0 

485 
985 

3480 ’ 

1980 
2485 
2995 
3495 
4010 
4500 
4990 
5480 
5980 
5490 
4980 
4485 
3990 
3475 
2970 
2465 
1965 
3-475 

975 
475 

0 

4 

0 

480 
980 
u90 
1980 
2480 ’ 

3 0 0  
3 500 
4010 
4500 
4990 
5485 
5980 
5480 
4985 
4490 
3990 
3470 
2975 
2465 
1565 
u 7 5  

570 
475 

0 

5 

0 

480 
985 

ut90 
1990 
2490 
3000 
3500 
4010 
4500 
4990 
5480 
5980 
5475 
4975 
4480 
3990 
347 5 
2975 
a 6 5  
1970 
3-470 

975 
480 

0 
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Table 5-3. Functional Test Data After 5000 Cycles 

AFe chien 
Indica t ion  

( P s i )  
Laboratory Gauge Indication (psi) And Cycle 

1 

0 

53c 
1025 
1525 
x 2 0  

2 5 x  

3 C l G  

3 5 C O  
4 ~ 0 0  
446 5 
4455 
5445 
543c 
544c 
4545 
4470 
3475 
3480 
2480 

2469 
l ' iW 
1500 
1005 

5 2C 
c 

2 

0 

525 
1020 

15 20 

2010 
2505 
3 G l C  
3560 
4020 
4485 
4565 
5445 
5446 
544c 
4450 
4460 
3915 
3475 
2985 
2480 
1580 

1510 
1005 

520 
0 

3 

0 

520 
102c 

1510 
2000 

2500 
3000 

3500 
400C 

4485 
495 5 
5440 
5430 
5430 
4950 
44.50 
3970 
3470 
2980 
24'75 
1980 
1500 
1000 

gc;c 
0 

k 

0 

525 
1020 

1515 
2010 

2500 
3000 

3 5oc 
4000 
4486 
4Y 66 
5430 
5430 
5430 
4440 
4460 
3475 
3475 
2780 

2470 
1975 
1500 

990 
510 

0 

5 

0 

515 
1015 
15 1c 
2010 

2500 
3000 
3500 
4G00 
4480 
44 60 
5440 
5430 
5430 
4445 
4455 
3575 
3470 
2575 
2475 
1480 
1500 

990 
510 
0 
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Specimen 
Indication 

(mi) 

G 

500 

l0OC 
1500 

2000 

25CO 

3COO 

3500 

4UOO 

4500 

5000 

550G 
600G 

5 500 
5000 

45GG 

3 5oc 
3000 

2 5 ~ 0  

1500 

1000 
500 

0 

4000 

3000 

Table 5-4. Functional Test Data After 10,OOO Cycles 

1 

0 

625 
1110 
1585 
2c50 

2530 
3010 

3 560 

3960 
4420 

4880 

5350 
5800 

5330 
4860 

4340 

3925 

3460 
2975 

249 5 
2025 

1 5 5 5  
1085 

615 
0 

Laboratory Gauge Indication (psi) And Cycle 

3 - 

0 

605 
l o w  
1 5 5 5  
2025 

2520 

3 0  

3480 

3840 

4400 

4870 

5325 

5780 

5310 

483 5 
4360 

3900 

343 5 
294C 

2475 
2000 

1525 

1055 

575 
0 

3 

0 

625 

1 1 1 5  

1600 

2065 

2550 
3020 

3 500 

3565 
4425 

4880 

5365 
5805 

5345 
465 5 
4390 
3920 

3465 
2975 
2500 

2020 

1550 
I070 
6CO 
0 

0 

630 
1120 

1600 
2060 

2545 
3 ~ 2 0  

3 515 
3570 
443 5 
4875 

5366 

5810 

5345 
4850 

4355 
3420 

3465 
2975 
2 500 

2020 

1550 
1080 

610 
0 

5 
~ 

0 

620 

1115 

1590 

2050 

2540 

3015 

3500 

3465 
4430 

4885 

5360 

5805 

5330 

4865 

4400 

3925 

3455 
2975 
2500 

2020 

1 5 5 5  
1085 

610 

0 



600C 

U I  L+ooo 
W 

(0 

k 
c4 
a) 

2600 

0 
0 2  l+ 6 8 10 12 If+ 

Time (seconds) 
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SECTION VI 

6.1 

6.1.1 

6.1.2 

5.1.3 

i.. 2 

6.2.1 

6.2.2 

6.2.; 

6.2.1, 

6.2.5 

6.2.6 

6.2.7 

6.2.2 

6.2.4 

A burs t  t e s t  s h a l l  be performed on t h e  tes t  s p e c h e n  t o  dct-  
e,rriiice I f  a.bnorcalQ high pressure  w i l l  cause leakage o r  
s t r u c t u r a l  da;r:age. 

The t e s t  specirnen s h a l l  be subjected t o  a water pressure  o f  
10,OOC ps i ;  f o r  3 minutes. 

Any leakaze o r  s t r u c t u r a l  duna.Te t o  t h e  t e s t  sepcimen s h a l l  be 
noted . 

TEST' FROCiilURE 

The bu r s t  t e s t  setup was assembled as shown i n  f i g u r e  6-1, using 
t h e  equipment l i s t e d  i n  t a b l e  6-1. 
speciiien mounted i n  t h e  bu r s t  chamber. 
connections were t i g h t ,  gauges were i n s t a l l e d  and were opera t ing  
properly,  and a l l  valves were closed. 

Figure 6-2 shows t h e  t e s t  
It w a s  ensured t h a t  a l l  

Hand valves  3 and 4 were opened. 

The system was b led ,  using pressure from hand pump 5, u n t i l  t h e  
system w a s  f r e e  of a i r .  

Hand valve 3 was closed. 

Using hand purnp 5, t h e  water pressure  was increased t o  10,000 
ps ig  as  ind ica ted  on l abora to ry  gauge 2. 

II&?d valve 4 was closed. 

The pressure  vas I;.onitored f o r  5 minutes, checking t e s t  specimen 1 
f o r  any v i s i b l e  leakage o r  damage. 

The pressure  on hand p n p  5 was re leased.  

Hand valve 3 w a s  opened t o  vent the system. 

4 
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6.3 

6.3.1 

6.4 

6.4.1 

TEST RESULTS 

IJo leakage o r  s t r u c t u r a l  damage t o  t h e  t e s t  specimen was noted, 
however t h e  t e s t  specimen ind ica t ed  3,000 psi a t  zero pressure  
on te rmina t ion  o f  t h e  t e s t .  

W T  DATA 

The burs t  t e s t  da t a  is presented in t a b l e  6-2. 

6-2 
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1 ,  ' .  

F'ressure 

Time 

Leakage 

- 
I t  em 
No. 

1 

- 

2 

3 

4 

5 

6 

- 

10,000 ps ig  

5 minutes 

zero 

Table 6-1. Burst Test Equipment List 

It em 

Laborat orp 
Gauge 

Hand Valve 

Hand Val-Je 

Hand hnr 
Water Reservoir 

.. 

- .  

Manufacturer 

U. S .  Gauge Co. 

Ashcroft 

Robbins 

Eohbins 

Pressure Produc,: 

N A 

Model/ 
'art No. 

1838 

NA 

SSKA- 
250-41' 

3SU- 
250-4T 

K A  

KA 

- 
S e r i a l  

No. 

'5;r.;Oq618 
IPFG-5 

13-95- 
39513 

- 

E A 

r jA 

-750 

M A  

0- t o  6000-psig 
1.52 FS accurac 

0- t o  10,000 
PSig 
0.5% Fs accurac; 
Cal. date  
10/1/66 

1/4-in c h 

l/k-inch 
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1 

5 4 3 

P 
6 H20 

2 

Note : A l l  l i n e s  l/4 inch. 
Refer t o  t a b l e  4-1 for i t e m  i d e n t i f i c a t i o n .  

Figure 6-1. &rst Test Schematic 
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